Oligodendrocyte-specific ceramide galactosyltransferase (CGT) expression phenotypically rescues CGT-deficient mice and demonstrates that CGT activity does not limit brain galactosylceramide level.
Galactosylceramide (GalC) is the major sphingolipid of the myelin membrane. Mice lacking GalC due to ceramide galactosyltransferase (CGT) deficiency form unstable and functionally affected myelin and exhibit a progressive demyelination, accompanied by severe motor coordination deficits. In addition to oligodendrocytes, CGT is also expressed in other cells, e.g., neurons and astrocytes. We examined the possibility that lack of CGT in these cells contributes to the phenotype of CGT-deficient mice. Toward this aim, we generated transgenic mice expressing CGT under the control of oligodendrocyte-specific proteolipid protein (PLP) promoter and examined the possibility of a transgenic rescue of CGT-deficient mice. CGT-deficient mice expressing the PLP-CGT transgene did not show any behavioral abnormalities, normal myelin structure, and MBP levels. CGT activity as well as GalC and sulfatide levels of rescued mice were not significantly different from wild-type controls. Thus, transgenic rescue with the PLP-CGT transgene was apparently complete. In contrast to wild-type and rescued mice, PLP-CGT transgenic mice on a wild-type background exhibited significantly elevated CGT activity which directly correlated with an increase in non-hydroxy fatty acid (NFA)-GalC, but not alpha-hydroxy fatty acid (HFA)-GalC. HFA-GalC decreased in adult transgenic mice, indicating that NFA-GalC, but not HFA-GalC levels are limited by CGT activity. As a consequence, the total amount of GalC is unchanged over a rather wide range of CGT expression levels in the mouse brain. Our results indicate that loss of CGT in oligodendrocytes is exclusively responsible for the myelin structural deficits, demyelination, and behavioral abnormalities in CGT-deficient mice.